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IMUcCCcUN MeTaHa B nepepabaTbiBaroLLen
npombiwneHHocTn CLUA

O630p TEXHOMOIMN U METOO0B

Bo3MOXHOCTU anga coepexeHms meTaHa
— YNNoTHeHUs KoMmnpeccopa

— OBHapyXeHune yTeyekx,
KOJSIMYECTBEHHbLIN aHanms
N PEMOHT

— Oy4ucTKa OT KUCNbIX ra3oB

KoOHTakTHaa u
OOMOSIHUTENbHAS
MHdopmaums




AQA NaturalGaSA
Y JOvuccumn MeTaHa B Mepepa6aTtbiBatoLLels
MpombiwneHHocTn CLUA, 2008 (34 mnpa. d3)

HenpeaycmotpeHHoe

Oernapartopbl
nocTtynsfieHue rasoB B N HacoChl
aTmocdepy
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1 MnpA. ¢ \ j / MCTOYHUKM
NMpoayBku 1 mnpa. ¢3

2 mnpa. ¢°

LleHTpoOEeXHble
KoMnpeccopbl

5 mnpa. ¢3

NMoplHeBbIe
KoMrnpeccopbl

17 mnpa. 3
Bbixnon
ra3bl AoBuUraTte
7 mnpa. ¢3
UcTtouHnk: AOOC MHeeHmapu3sayus ebibpocoes U ymedek rnapHuUkosbix 2a3oe 1990 - 2007. Anpens, 2010. 2

[ocTtyneH no ccbinke: epa.gov/climatechange/emissions/usinventoryreport.html.
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Methane to Markets

O0630p TexHonorum n Metonos

= 29 TeXHONorMm n MeToAoB NPMMEHSIEMbIX B NepepabaTbiBatloLLEN
NPOMbILLIIEHHOCTH
- 17 cocpenortavumBardoT BHMMaHNME Ha MeTodax 3KCrjiyataunm

- 12 cocpegotavymBaroT BHUMaHME Ha TEXHOJTIONMYeCKMX npoueccax

= YMecCTHble Ans nepepadaTtbiBatoLLen NPOMbILLNEHHOCTU TEXHOOMNN

N MeToabl
MeToabl aKkcnayaTauuu TexHonorn4yeckme nNpouecchl
— Ha4yaTtb onpegerneHue yTeyex, — [NepeBecTu rasonpusBogHble
KOSIMYECTBEHHYHIO OLLEHKY Y PEMOHT NHeBMaTUYeCcKne yCTponcTea Ha

— YCTpaHWUTb HEHYXKHOe 0BopyaoBaHue BO3AYLUHbIM NMHEBMOMNPYBOA

— YcTaHoBUTb pasaenuTenu B pesepByapax

. AOJ14 NONYTHOro ra3a Ha rnKoJ1eEBbIX
- I'IepeHanpaBMTb rMMUKOJ1EeBbLIN aernaparopax

NMOBEPXHOCTHbLIN ra3

n/vnun annapaTtypy

3 — BbINONHUTL PEMOHT C NPUMEHEHNEM
— NogcoeamHnTb MUKONEBbLIN AernapaTop K KOMMO3UTHOFO MOKPBITHS

yCTaHOBKE ynaBnuBaHNsa NapoBs
— YCTaHOBUTb repMeTU3NPOBaHbIe

. —[poBecTV OCMOTP U PEMOHT NPOAYBHbIX XpAHUNMLLA KOHAEHCATa

KnanaHoB KOMMpeccopa
— Wcnonb3oBaTb ynbTpa3ByK OJ14

ornpeneneHnd ytedek
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YnnotHeHUA KomMmnpeccopa

YNrnoTHEHUA B NOPLUHEBDLIX KOMMNPeEeCcCopax AaloT YTEHKN MO
KOHCTPYKUUNA

— B npegenax ot 0.33 to 25.5 m3/4yac B 3aBUCMMOCTU OT CpOKa
CNy>X6bl YNIOTHEHMNS

— 3aMeHuTb YMNOTHEHUA WUTOKa AJ14 COKpalleHUA yTedek

[erasaunsa HedpTN N3 NPOKaaoK, Ha LEHTPOBEXHbIX
KOMMpeccopax, MOXeT Bbinyckatb oT 1.1 4o 5.7 m3/MuH B
aTtMmocdepy

— Wcnonbayinte cyxue ynnoTHeHud, 4Tobbl nsbexaTtb
NCMONb30BaHMA YNIOTHUTENLHOrO Macna

[lononHuTenbHaa MHpopmMmauns o CokpalLeHUn aMMccum ot
YNNOTHEHUIN KOMNpeccopa AOCTyNHa B AOKYMEHTE
“CokpalyeHne dmmnccuim Metana Ha KomnpeccopHbIX
CtaHuuax’



P/Y)N OGHapyxeHue YTeuek, NaturalGas

Methane to Markets
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KonnyectBeHHas OueHka u PeMOHT npu
NMomown ®opmuposaHus N3obpaxeHus

BonbLWMHCTBO HEOPraHN30BaAHHbLIX Bbl6pOCOB MeTaHa B

aTMocdepy NponucxoanT Ha OTHOCUTENBHO HEDOMNbLLOM

KoJinyectBe KOMIMNOHEHTOB

— Knananbi(30%), CoeanHuTenbHble y3nbi(24%), YNNOTHEHUA
Komnpeccopa(23%),

— pa3’oMKHyTble Ha KOHLe NMHUM Nepeadaymn, KnanaHbl KapTepa,
yCTpoincTBa c6poca faBreHust U HaCOCHbIe KnanaHbl (23%)

dopmupoBaHme n3obpaxeHus yreyek

— BU3yanbHOe U300pakeHue yTeyek rasa B peasricHOM BpeMeHMU,
Gonee ObICTpOE BLISABIIEHNE U PEMOHT yTeuyek

— npoBepKa COTeéH KOMNMOHEeHTOB 3a 4YacC

— npoBepKa TPyAHOAOCTYMNHbIX Y4aCTKOB NPOCTO MeTOAOM
npocMoTpa nsobpaxeHuns

[MpobooTbopHMK Hi Flow® Sampler
— CO6op 1 usmepeHue obLLero KonmyecTsa yreyek
onpeaensieTcs HanPsAMyH
— MoxeTt usmeputb 30 KOMNOHEHTOB 3a 4ac
— Ot 1.42 po 226 nutpoB B MuUHyTy (LPM) nnu ot 0.05 go 10.5
Kyouuyeckux ¢pytoB B MUHYTY (scfm)
,U,OI'IOJ'IHI/ITeJ'IbHaﬂ I/IHCbOpMaLI,I/IFl AOCTYMNHa B AOKYMEHTE

“O6bHapyxeHune n amepeHune Yteuek MetaHa”
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Ouunctka ot Kucnbix NaszoB (OKI'). s

AnbTepHaTMBbl aMUHOBbIM
abcopbepam

obxoa Ha TonnuMBO

MembpaHHasa cenapauusa CO, OT CbipbeBOro rasa

=  @unbTpaT ¢ BbICOKMM cogepkaHnem CO, (CTOYHbIN NN OTXOA0BbI
MOTOK), BbIXOAALLUNM U3 MeMOpaHbI, BblAyBaeTCsl UMM CMELLMBAETCH C
TOMNJIMBHbIM ra30M

= [IpoayKT ¢ HU3KUM cofepxaHnem CO, BbiryckaemMbln U3 MembpaHsi,
BbIXOOMT 3a Npeaensl cneundukaumm Tpybonposoaa u
CMeLUNBaETCs C CbipbEBbLIM ra3om

TONNMUBHbLIN ras

|

. CbIpbeBOM ras

a’po30rbHble
cenaparopbl

= =

MembpaHHoOe

(yaanenue
OCTaToO4YHOM
CMa3KM, rMUKons
T.4.)

YCTPOUCTBO

¢duneTpar
c
BbICOKMM
cogepxaH
vem CO,

>

TOBapHbIA ra3

obxoa Ha cmechb

I

>

Apantaums 13 “CokpalleHune
OcratkoB CO2 c NMpumeHeHnem
Mem6paHHon TexHonornn”, 2005 r.
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Methane to Markets MeTaHa C anMeHeHMeM MeM6paHbl

OKI'- BeirogHo nu BoccTtaHoBneHue ..
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KBepHep?
CpaBHeHue 3aTpart I
Permeate Tube
— [opoBble KanuTarnbHble 3aTpaTbl Ha ~ Gas = oo
TpaguumoHHbii A3A OKI 6yayT B i ﬁ S

i

pa3mepe o1 138.0 no 154.1 mnH pyo.,
1,43 MNH Ha aKcnnyaTauuio m
TexobenyxmnsaHue B roq

LO 09

0|
)

— [opoBble KanuTanbHble 3aTpaThl HA
MemMbpaHHbIN npouecc KsepHep
coctaBsaT oT 46.1 0o 52.3 MrH py6., oT
0.65 go 1.51 mnH py0. Ha akcnyaTauuio
n TexobcnyxmnsaHme B rof

OnTMmM3auus NoToka punbTpaTos

— QOunbTpaTbl CMELLAHHbIE C TONOYHbIM
rasom, 11,360/Tbic. M3 npuxoaa Tonnmea

— YcTaHoBUTbL AOCTAaTOYMHO MeMbpaH angd
npuHATUA nogayu ot >3% po >2% CO,

— YBenu4uuBaTb C MOMOLLbIO
OOMNOJTHUTEJIbHbIX MeM6paH




eI OKI™ - MonekynsapHoe Cuto® ans NatwrlGas(
YaaneHusa CO,
AnbTepHaTUBbI aMMHOBBLIM abcopbepam

= MonekynspHoe cuTto agcopbuvpyeT Kucrble rasbl
(CO, n H,S) B HenoggwmxHOM cnoe

= MonekynapHoe cuto BbIDOpOYHO aacopbupyer
MOJIEKYIbl KUCNOro rasa guameTpom MeHbLLIe, Yem
MeTaH

'=Cnou BoccTaHaBnMBaeTcs -

' nyTem gerepmeTmnsaumm | ‘ Wl

I X

—10% nopgaHHOro MeTaHa
TepseTcsa npu gerepmermsaunm
“XBOCTOBbIX ra3oB”

—HanpasuTb “xBocTOBbIE ra3bl”
Ha TOMMMBO

=[TPMMEHNMO AN UICTOYHUKOB g
CYXOro NPUPOAHOro rasa



PIAN DKI" - BbirogHo nu BoccTaHOBREHUE s

Cuta® gna YpaneHusa CO,?

= 3atpatbl Ha MonekynspHoe Cuto® Ha 20%
MEHbLUe, YeM Ha aMUHOBbLIW NpoLecc

= [[@300TBOAbI N3 HEMNOABWXHOIO CMNOsi MOTYT ObIThb
MCMOJSIb30BaHbl B Ka4yecTBe AOMNOSIHUTENbHOro
TonnmMBea

— YcTpaHalTed Belopockl B atTMocdepy oT OKI

= [lpyrue Bbiroabl

— BO3MOXHOCTb NPOM3BOACTBA HA CKBAXXMHAX C BbICOKUM
coepXaHMeM KUCIbIX ra3oB (arnbTepHaTuBa - OCTaHOBKa
CKBaXXWHbI)

— Bo3MOXHOCTb Aernapaunm n ycTpaHeHUs KUCTbIX ra3oB
AN NpuBeaeHnsa K HopMam rasonpoBoa 3a OAMH aTan

— He TpebyeTcs nocTosiHHOE BHMMaHWe onepaTopa

nnnnnnnnnnnnnnn

ey’ MeTtaHa c lMpumeHeHnem MonekynapHoro
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Methane to Markets

Selexo| ™M1

Morphysorb® moxeT obpabatbiBaTb
NOTOKU C BbICOKOU (>10%)
KOHLIeHTpaLuen KUCsbIX rasoB

MpenmyLecTBO IKCNyaTauMOHHbIX
3aTpaT Kak MUHUMYM Ha 25% 3a cuyéT
ManorabapuTHbIX KOHTaKTOPOB U
NOHMXXEHHbIX peunpKynaTopos!

BbicTpoe ucnapeHue peunpKynsaTopoB
Morphysorb® BoccTtaHaBnuBaeT okosno
80% Bcero agcopoupoBaHHOro MeTaHa?

1 GTI
2 Oil and Gas Journal, 12 utons, 2004 r., cTp. 57, dur. 7

OKT - Mpouecc Morphysorb®

— bonee HU3KUN LUPKYNUpPYOLWNNA OOBLEM pacTBOpUTEneun

— aacopbupyeTtcsa npumepHo Ha 33% MeHbLle yrneBoaopoaos
(obwee copepxxaHune yrnesogoponon):

NaturalGas

szszszszszszszszszszszszszszsz

[Mpouecc Morphysorb® obnagaet 30-40% npenmyLLeCTBEHHbLIMU
aKcnnyaTtaunoHHbIMK 3aTpaTtamMn rno cpaBHeHUto ¢ JIOA nnu

— apcopbupyetca Ha 66-75% MeHblUe MeTaHa, Yem npu O3A vnu Selexol™

Compression

| I |

Clean Gas

S

>

Absorber

Compression

[ ]

Feed Gas \. j

[ ]

| I—
Pump

Flash 1

T

Flash 2

Acid Gas,

Flash 3

Flash 4

_(
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A NaturalGasA

EPA POLLUTION PREVENTER
Methane to Markets

ConocTtaBrneHue AnbtepHaTtuB OKI

AMWHOBbLIN

(Selexol™)
npouecc

Mpouecc Mem6paHa  MonekynsipHoe
Morphysorb® KeepHep Cuto® CO;

AGcopOeHT unu BOAA U amuH | NPOn3BOAHbIE auetar TUTAHOBLIN
aacopGeHT (Selexol™) : MopdonuHa Liennonoa3bl cunukar

1

1
AKOHOMUA MeTaHa 1

I abcopbums METaH B
] oo | mocssmoeucn | teras eecion
dMMUHOBbLIM 1 ra3e CKmraetcqa Kak
npoLeccom | HabG-75% TONNMBO Tonnnse

|

1

|

1 3aMEHUTb
PereHepauus MOHN3NTE AaBNeHne | NOHU3NTb AaBNeHune MeMOpaHbl Yepe3 MOHI3UTE AaBNEHne

pau N cTeneHb Harpesa | A P P 00 Bakyyma

: npumMmepHo 5 net

|
nepBMqu|e AMWH (SG'GXO'TM) |

| 9neKkTpn4ecTBo HOJSb ANEKTPUYECTBO
TeKylme pacxoabl M nap !

1
KanutanbHble 1

100% I 75% 35% <100%

3aTpaTbl :

|
Tekywme pacxoabl 100% I 60-70% <10% 80%
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AGQA NaturalGas (
Methane to Markets Ko HTaKTHasa U
JononHutenbHaa UHdopmauus
= [lononHuTenbHbIE AaHHble 06 3aTnXx n 6onee 80 apyrux
MeTo4aXx OOCTYMHbI N0 agpecy:.
epa.gov/gasstar/tools/recommended.html
= [Ina ganbHeuWwero coTpyaHnyecTsa U ¢ Bonpocamm
obpallanTecs K:
Poanxep ®epHaHpges NAOH POOGWUHCOH
AOOC CWA, Natwur al G a KCF I1atérAdRionBlr ogr am

fernandez.roger@epa.gov drobinson@icfi.com
(202) 343-9386 (703) 218-2512

...........

Lessons

OPTIONS | o
PNEUMATI

RS T i )

H@M&lﬁa@ﬁ

NMPUMEHEHUAA
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Ot napTHepos nporpammel Natural Gas STAR
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